SI-1. PCR amplification of DNA with different cytosines (C, mC, and hmC). 
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SI-1. PCR amplification of DNA with different cytosine compositions (C, mC, and hmC).
All DNA molecules in this paper were prepared by PCR using Phusion DNA polymerase (Finnzymes/NEB). The 3kb sequence was amplified from T4 genomic DNA. The 400 bp and 1100 bp samples were amplified from pBR322 plasmid (NEB). To verify that modified cytosines do not introduce mismatches, we sequenced all types of products following PCR amplification. To make DNA samples with mixed cytosine proportions, we have added different cytosine mononucleotide ratios in the PCR mix. Following PCR amplification, the percentage of hmC was qualitatively determined by digestion with a methylation dependent restriction enzyme (MspJI) (see Figure S1 ). The 3 kbp DNA products were subjected to a 1% agarose gel electrophoresis as shown in Figure S1A below. The PCR products were then incubated with MspJI modification-dependent restriction endonuclease. 1 As demonstrated in Figure   S1B , DNA with modified cytosines was digested, and the extent of digestion qualitatively correlates with the fraction of C with respect to hmC in the PCR mix. The histograms clearly show that hmC-DNA produces deeper amplitudes than C-DNA and mC-DNA.
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SI-3. Mass spectrometry analysis of DNA products with mixed cytosines
In order to quantify the different cytosine contents in DNA produced using PCR, we performed liquid The intensity of the peaks corresponds to the amount, as detected by MS. In Figure S4a , we show the relative area for each type of mononucleoside as a function of the hmC/C ratio in the nucleotide mix. The relative areas of A, G, and T are not identical, despite their being of equal concentrations due to variation in the ionization from one chemical species to another. To account for this, we normalized the peak areas based on the standards. As expected, increasing the relative concentration of hmC relative to C results in a decrease in the relative area of C (red), and simultaneously, an increase in the relative area of hmC (purple). Finally, based on the normalized curves, in Figure S4b we display the ratios of hmC with respect to C in DNA samples generated with different relative concentrations of hmC to C. Linearity in the curves suggests that the incorporation of different cytosines into growing DNA strands in PCR is non-selective.
SI-4. Raw fluorescence annealing curves for 3 kbp C-DNA, mC-DNA, and hmC-DNA.
The figure below shows the raw fluorescence of SYBR Green I ® in the presence of 3kbp DNA with different cytosine types. To collect the data, samples were prepared in a 96-well plates in triplicates, sealed using a plastic adhesive sticker, and inserted into a RT-PCR instrument programmed to heat to 95°C and hold for one minute, heat to 98°C and hold for one minute, then repeat a cycle in which the temperature is decreased by 0.2°C for 30 sec, followed by exciting the samples at 488 nm and measuring the fluorescence emission at 530 nm. SYBR Green I is a dye that intercalates between the bases of dsDNA, and when doing so, its quantum yield increases dramatically.
The presence of dsDNA in the sample is associated with as increase in fluorescence of SYBR Green I in the solution. 
SI-5. Computational details.
Electronic structure calculations were performed with Gaussian 03 [2] using the B3LYP functional and the 6-311G* basis set. Methyl and hydroxymethyl modifications can rotate about the C-C bond that connects these groups to the pyrimidine ring. Thus, to ensure that the optimized structures represented the global energy minimum, our procedure included a scan of the potential energy surface associated with rotations about this bond.
Molecular dynamics simulations were performed on d(A*CT) 9 ·(AGT) 9 duplexes using NAMD [3] . Here, *C represents either C, mC or hmC. The duplexes were simulated in aqueous solution containing 1 M KCl at neutral pH. Each system was simulated for approximately 0.12 µs under ambient temperature and pressure[4] using a 1.5 fs time step. The DNA and counter ions were modeled with the CHARMM force field.
[5] The force field for the cytosine modifications was developed following the standard CHARMM protocol and is given in SI. The TIP3P [6] water model was employed for the solvent. Electrostatic interactions were computed using the particle mesh Ewald method and a grid point density of about 1/Å.
Analyses of the trajectories was performed in VMD. [7] X3DNA was used to calculate the local helical parameters of the duplexes.
[1] 
SI-6.
Statistical analysis of the current amplitude data for C-DNA, mC-DNA, and hmC-DNA.
In this section we focus on statistical analysis of the current amplitude data, in order to establish that the discrimination among hmC-DNA and mC-DNA or C-DNA, as well as the detection of %hmC-DNA, is statistically significant. trade-off between sensitivity and specificity. The conclusion of this ROC curve is that 21°C is more optimal for discrimination than 10°C, although in either case, a population of molecules is required in order to establish its identity.
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2) In the following table presents a statistical analysis of the current amplitude data for different % hmC-DNA samples. Specifically, to test the significance of the differences in the mean between the sample populations, we performed unpaired Student's T-tests for each neighboring population. That is, 3% hmC was compared to 0% hmC, 10% hmC compared to to 3% hmC, and 30% hmC was compared to 10%
hmC. The null hypothesis of this t-test is that the two means are the same. Therefore, based on the t-value, the corresponding p-value represents the probability that our null hypothesis is correct. In order to analyze all samples, we formulated the hypotheses that every neighboring pair of samples is similar. This was done for all of the datasets that yielded Figure 3 , for both the hmC-DNA with C-DNA background and the hmC-DNA with mC-DNA background. T-values and p-values for the 0% hmC samples are blank because the 3% hmC samples are being compared to it.
The p-values on the right column of the above Table show that with the exception of 3% hmC/C sample, in which we can only be 91% certain that the 0% hmC/C mean is significantly different than the 3% hmC/C mean, our discrimination is quite robust. However, we stress that this discrimination is reliant upon obtaining sufficient statistics. Additionally, to test the significance of the differences in the mean between the sample populations, we performed unpaired Student's T-tests for each population with respect to C-DNA. For example, in the 1100 bp DNA case, assuming the null hypothesis that <R> mC-DNA = <R> C-DNA , we obtain t = 2.90 for the 428 measurements (190 for mC-DNA and 223 for C-DNA, degrees of freedom are n-2 = 411). This yields a p-value of 0.0040, which means that the probability of the null hypothesis to be correct is 0.4%. So we are 99.6% confident that <R> mC-DNA ≠ <R> C-DNA . From the 
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